We applied several models adapted from the isotherm models to analyze monomer and dimer film formation. As a first feasibility test, we investigated the monomer adsorption of the dye Cy3-I as a function of the solution concentration for two different substrates, a plain PCBM film and a PCBM template surface (Supplementary Figure 1a) . Both curves have a similar convex shape for low concentrations (similar to BET-isotherms of type II), indicating strong interactions between adsorbent and adsorbate and negligible interaction between the dye molecules. The concave shape for low concentrations in Figure 4b is misleading, it is only a consequence of the logarithmic presentation. As we do not find any evidence for dimerization in the liquid spectroscopically, we only considered the equilibrium between the monomer in solution and the monomer on the substrate surface. The film formation on the plain PCBM films follows an exponential growth behavior (equation 1), while we find an amazing agreement between the experimental data and a model derived from the BET model 
BET-model, we adopt a solubility concentration c sat of the dye and the attenuance ATT m,0 that defines a plateau attenuance (equation 2). In the BET model the plateau originates from monolayer coverage of the substrate, in our case the plateau is defined by the onset of H-aggregation.
Furthermore, in equations (1) and (2), ATT m is the attenuance of the monomer in the film, [C] is the dye concentration in solution, n a critical exponent, K the equilibrium constant between adsorbed dye and the dye in solution. The fitting parameters, including the correlation R 2 , for the 4 dyes studied are summarized in the Supplementary Table 1, the critical exponent for Cy3-I on a flat PCBM substrate is n = 0.7. We were not able to identify isosbestic points in the adsorption spectra, thus questioning a further analysis of the data with respect to eventually existing equilibria between monomers and dimers on the PCBM surface. Surprisingly, the dimer adsorption can also be described by equation 2, suggesting also dimer adsorption from solution. 
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